Introduction
Fossil vertebrates are known in Brazil since the last century (1820's), when two German naturalist, Johann Baptist von Spix and Karl Friedrich Philipp von Martius mentioned the fossil deposit that is now known as the Santana Formation. Those authors also figured a small fish* (Spix and Martius, 1823 -1831) preserved in a calcareous nodule from those strata (Romualdo Member), which, along with a Pleistocene mammal, was the first fossil from this country to be illustrated .
Still in the last century, other researchers studied Brazilian fossil remains. Among them was Peter Wilhelm Lund, who described several Pleistocene mammals from limestone caves of Minas Gerais (Cartelle, 1994) . However, only starting in the thirties of the present century, vertebrate paleontology started to be developed in this country, with the studies done by Friedrich von Huene, Mathias Gonçalves de Oliveira Roxo, Llewellyn Ivor Price, Carlos de Paula Couto, and Rubens da Silva Santos (for a short review see Mendes, 1974; Ramos, 1985) .
In the present paper we present a brief review of the most important fossil deposits of Brazil. Fossil Lagerstätten are presented in the geologic sequence in which they were formed (e.g., older deposit first) and the most common or significant taxa are emphasized, particularly the amniotes (Figures 1, 2 ).
Devonian vertebrates
The record of Paleozoic vertebrates in Brazil is extremely scarce. With the exception of the specimens found in Permian layers (discussed elsewhere) and the description of a Late Devonian tetra-pod footprint from the Paraná Basin (Leonardi, 1983) , vertebrate remains from this era have only been briefly mentioned in faunal lists from Devonian strata (e.g., Katzer, 1897a, b; Kegel, 1953 Kegel, , 1957 Santos, 1961; Mendes and Petri, 1971; Copper, 1977) .
In the last two decades some isolated Paleozoic specimens were described in detail. Among those are isolated actinopterygian scales found in drilling cores of an oil well in the Upper Amazon Basin, Northwestern Brazil (Janvier and Melo, 1987) . These scales are preserved in black shales and suggest either a very Late Devonian or a Carboniferous age for those sediments, although the associated microfossils favor a pre-Mississippian assignment (Janvier and Melo, 1987) . Those authors also reported acanthodian remains from Devonian strata of the same basin (Janvier and Melo, 1988; 1992) .
Irati Formation (Permian, Paraná Basin)
The Irati Formation is regarded by several authors to represent a restricted sea. The deeper portions are made of a succession of shales and mudstones, locally bituminous that were deposited in an offshore environment where anoxic condition predominated. The shallower areas are represented by limestones and dolomites (Figure 2a ) and were deposited nearshore (Oelofsen and Araújo, 1983) . In some parts coarser clastic carbonatic layers with wavy laminations and hummocky cross stratifications can also be found, that are considered as evidences of large Permian storms (Lavina et al., 1991) . Those strata have been traditionally dated as Kazanian (Barberena et al., 1985) but palynological data suggest a Tatarian (Upper Permian) age (vide Lavina et al., 1995) .
The most common fossils of this unit are basal amniotes classified in the Mesosauridae (Figure 3 ), which are known from several localities in the states of Rio Grande do Sul (Passo de São Borja), Paraná (São Mateus), São Paulo (Rio Claro), and Goiás (see Araújo, 1976) . Those lizard-like animals are represented by three taxa, Mesosaurus, Stereosternum, and Brazilosaurus that are distinguished from each other by the length of the skull, cervical vertebrae, and features of the teeth and haemal arches (Oelofsen and Araújo, 1983; . Remains of those fossils were also found in South Africa, Uruguay, and Paraguay, indicating a close paleobiogeographic connection between the Southern part of South America and Africa during the Late Permian.
Although rarer, fish remains are found too, particularly elasmobranchs, paleoniscids, and occasionally scales of coelacanthids (Richter, 1985) .
So far, outcrops of former continental environments showing the passage between the Permian and the Early Triassic are only found in the southern part of Brazil. This passage is represented by two stratigraphic units that are presently regarded as part of the same stratigraphic sequence: Rio do Rasto and Sanga do Cabral Formations (Faccini et al., 1995) .
The Rio do Rasto Formation is essentially composed of siltstones and sandstones, which were deposited under fluvial conditions during the Late Permian (Tatarian), and outcrop in the states of Rio Grande do Sul and Paraná (Barberena et al., 1985) . These sediments are quite interesting since they preserve an important fauna of amphibians, which was only partially studied (Barberena, 1998; Barberena and Dias, 1998) . Furthermore, the Rio do Rasto Formation shows the presence of a synapsid dicynodont (Barberena et al., 1985) and has yielded the only Brazilian pareiasaur (primitive group of reptiles) taxon know to date, the latter being represented by three specimens (Araújo, 1985) . Other than the fossils mentioned above, those strata have furnished some fish remains, particularly isolated material of chondrichthyans and paleoniscids.
The Sanga do Cabral Formation is mainly composed of red sandstones (Andreis et al., 1980) that have an Early Triassic (Scythian) age (Faccini et al., 1995) . Fossil in those strata are com-paratively rare and very fragmentary, but procolophonid reptiles have been found (Lavina, 1983) , some are still undescribed (Silva, 1997) . Recently remains of synapsids (Dicynodontia) have also been reported . Several fragments of amphibian and some other primitive reptiles are known too, but most have not been studied so far. To our knowledge, no fish remains have been reported from this unit.
Santa Maria Formation (Middle-Late Triassic, Paraná Basin)
The Santa Maria Formation is the richest Brazilian fossil deposit of Triassic age. Composed of siltstones and pelitic sediments that were formed mainly in fluvial and lacustrine environments ( Figure  2b ), the age of those rocks ranges from Middle to Late Triassic (Ladinian -Norian; Faccini et al., 1995) . The fossils from this stratigraphic unit are known since the beginning of this century. Between 1928 and 1929, extensive collecting in those strata was done by the German paleontologist Friedrich von Huene, who published a classic work (Huene, 1942) that was used for several years as the basic paleontological textbook about this fossil deposit. More recently research in those continental strata was intensified and several new fossils were found (see Kellner, 1998 , for a review).
Among the most abundant fossils of the Santa Maria Formations are synapsids, particularly dicynodonts. These vertebrates, once erroneously regarded as reptiles (= "mammal-like reptiles" (e.g., see Gauthier et al., 1988; Kellner, 1998) are particularly common on the basal and top layers of this stratigraphic unit. So far some hundred individuals of this group have been found and were classified into six different taxa (Schwanke, 1995) . Being the first largest herbivore group of the Mesozoic, morpho-functional studies were performed, suggesting that some dicynodonts were feeding on specific vegetation, forming a co-evolutive pair (Schwanke, 1998) .
Other important synapsids found in the Santa Maria Formation are primitive cynodonts. Although less common, cynodonts are of particular interest because some are closely related to modern mammals, such as Therioherpeton (Bonaparte and Barberena, 1987) . So far there are about ten cynodont taxa described from those layers, comprising carnivorous, herbivorous, and omnivorous forms. More recently several new specimens have been found that are being presently studied (Bonaparte, personal communication 1998) .
Among the fossil reptiles, the most common belong to a primitive group of archosauromorphs (Reptilia) know as rhynchosaurs (Figures 1, 2b ). Their remains are particularly abundant in the middle section of the Santa Maria Formation, where the climate is regarded to have been comparatively drier (Azevedo et al., 1990) . So far only two taxa are considered valid, but more have been presented (Langer and Schultz, 1997) .
Other reptiles represented in the Santa Maria Formation are procolophonids (Price, 1947) , proterochampsids (Barberena, 1982) , rauisuchids (Huene, 1942) , crocodylomorphs (Mattar, 1987) , fragmentary remains of aetosaurs (Barberena et al., 1985) , and some other primitive archosaurs like Prestosuchus (see Kellner, 1998 , for a review). Dinosaur remains have bee found too, but are very rare Episodes, Vol. 22, no. 3 Kellner, 1998) . Groups recorded in Brazil are marked (*). Note that the record of Ornithischia is only based on ichnofossils. Abbreviations: Synap.: Synapsida; Psuch.: Pseudosuchia.
Figure 1 Cladogram showing the phylogenetical relationships of the main groups of Amniota, with emphasis on the Reptilia (from

Figure 2 Main fossil deposits in Brazil: a -Irati Formation (Permian), in São Paulo State; b -outcrop of the Santa Maria Formation (Triassic), Rio Grande do Sul State, showing the skull of a rhynchosaur (Archosauromorpha, Reptilia); c -dinosaur trackway preserved near the town of Sousa (Early Cretaceous), Paraíba State; d -dinosaur bones found the Bauru Group (Late Cretaceous) at Prata, Minas Gerais State; e -outcrop showing the K/T boundary (arrows) between the Gramame (1 -lower unit, Maastrichtian) and Maria Farinha (2 -upper unit, Paleocene) formations, in Pernambuco; f -The outcrops of Tremembé Formation (Oligo-Miocene), Taubaté Basin.
and belong to one primitive theropod, Staurikosaurus (Colbert, 1970) and to undescribed prosauropods.
The Santa Maria Formation is correlated to several Argentinean lithostratigraphic units like Los Chanares, Ischigualasto, and Los Colorados (Barberena et al., 1985) . Contrary to the Brazilian layers, the upper parts of the Argentinean strata have yielded some very interesting reptiles closely related to important archosaur groups like dinosaurs. Therefore the Santa Maria Formation has a great potential to yield this kind of fossils that would enhance our understanding of the Triassic vertebrate fauna in this part of the world.
Botucatu Formation
The Botucatu Formation is composed mainly by sandstones and represents the largest "fossil desert" known so far. Based on ichnological studies the age of those layers has long been regarded as Early Jurassic (Leonardi, 1994: 50) , but recently some stratigraphic data suggest an Early Cretaceous age (Schultz, personal communication 1999) .
This unit is very rich in ichnofossils, particularly in the region of Araraquara, São Paulo State. Several footprints and tracks, occasionally associated with traces of invertebrates, have been found, which are generally not very well preserved. Nevertheless, they show a large diversity with about 15 different ichnoforms (only one formally named, Leonardi, 1981) that are tentatively referred to dinosaurs and mammals (Leonardi, 1994) . More detailed studies of those specimens are necessary in order to provide a better understanding of the ichnofauna preserved in the Botucatu Formation.
Rio do Peixe Basin (Early Cretaceous)
The Rio do Peixe Basin is a small interior basin of the northeastern part of Brazil. Situated in the State of Paraíba, the sedimentary rocks that form this tectonic feature are divided into three stratigraphic units. The basal one is the Antenor Navarro Formation, composed essentially of conglomerates and sandstones, that is overlain by the finer rocks (sandstones and shales) of the Sousa Formation. At the top of the sequence there are fine to medium grained sandstones that compose the Rio Piranhas Formation. The whole sequence is regarded as fluvial and was deposited possibly during the Early Cretaceous (Leonardi, 1994) .
The only fossils found in those strata are dinosaurian footprints and trackways ( Figure 2c ). The richest sites are situated in the municipalities of Sousa and Antenor Navarro. Those ichnofossils suggest that a diverse dinosaurian fauna was present in this area during the Early Cretaceous. Theropod and sauropod tracks are more common, but some have been attributed to ornithischian and constitute the only record of this dinosaur clade in Brazil so far (Kellner, 1998) .
Crato Member, Santana Formation (Early Cretaceous, Araripe Basin)
Perhaps the richest vertebrate fossil deposit of Brazil and one of the most important in the world is the Santana Formation of the Araripe Basin. Situated between the states of Ceará, Pernambuco, and Piauí, this stratigraphic unit is traditionally divided into three members: Crato, Ipubi, and Romualdo (Beurlen, 1971) . The fossils of those strata are worldwide known for their exquisite preservation (see Maisey, 1991) . However, what several researchers do not realize is that the Santana Formation comprises actually two Lagerstätte, respectively formed by the sedimentary rocks of the Crato and Romualdo members (the latter being discussed elsewhere).
The Crato Member forms the lower section of the Santana Formation, situated above the Rio da Batateira Formation and below the Ipubi Member (Ponte and Ponte, 1996) . This unit is composed of laminated limestones that were deposited in a lacustrine environment. Based on palynomorphs, their age is regarded as Aptian/Albian (Pons et al., 1990) . Several outcrops are presently quarried for industrial and construction purposes, particularly in the State of Ceará, around the towns of Nova Olinda and Santana do Cariri (Figure 4a ).
Besides insects and plants (see Maisey, 1991 , for a review), the most common fossil in those layers is the gonorynchiform fish Dastilbe (Blum, 1991) , from which several thousands are known. Proportionally more rarer, the ichthyodectiform Cladocyclus is present too (less than 100 specimens), represented mostly by small individuals, although some larger were also discovered (Kellner, personal observation) . Recently two small specimens of coelacanthids were found and are presently being studied (Nuvens, personal communication 1999) . There is also another undescribed fish found in those layers that probably is closely related to Calamopleurus (Amiidae; Campos personal observation).
Regarding tetrapods, the laminated layers of the Crato Member yielded several anurans, turtles (mostly juveniles), two kinds of lizards, and one crocodilian (Kellner, 1998: 657) , all still undescribed. Although rare, some pterosaurs have also been discovered (Frey and Martill, 1994; Campos and Kellner, 1997) , that belong to two different clades: Pteranodontoidea (sensu Kellner, 1996c) and Tapejaridae. More specimens have been collected recently, some showing evidences of the wing membrane (Sayão and Kellner, 1998, and Kellner, personal observation) . Lastly, several feathers have been collected and were described (Martins Neto and Kellner, 1988; Kellner et al., 1994a) , some showing even the presence of the color pattern (Kellner et al., 1999: 53) .
Perhaps the most interesting questions of the fossil Lagerstätte of the Crato Member are the vertebrate fossils that have not been found: dinosaurs (including birds) and mammals. Due to the environmental conditions, it seems quite clear that those vertebrates must have been present during that time in the Araripe area and more collecting in those strata will certainly reveal them.
Episodes, Vol. 22, no. 3 Figure 3 Mesosaur specimens from the Irati Formation (Permian).
Romualdo Member, Santana Formation (Early Cretaceous, Araripe Basin)
The Romualdo Member forms the upper stratigraphical unit of the Santana Formation and is composed essentially of shales and marls. Coarser sediments (siltstones, fine-grained sandstones) are found in different parts of the section (Cavalcanti and Viana, 1990) . It lays above the Ipubi Member (mainly composed of gypsum and black shales, also fossiliferous) and is overlain by the sandstones of the Exu Formation. Based on palynomorphs, the age of those rocks is regarded as Albian (Pons et al., 1990) .
Fossils of the Romualdo Member are found in the shales and in calcareous nodules, the latter being extremely well preserved.
Besides some invertebrates and plants, the most common fossil of this Lagerstätten are fishes (Figures 4b-d) , with thousands (perhaps millions) of specimens. There are over 20 species known, represented by chondrichthyans, actinopterygians, and sarcopterygians (Santos and Valença, 1968; Maisey, 1991) . Among the most common taxa is Rhacolepis (Figure 4b ), a pachyrhizodontid (Elopomorpha) of small size (~100 -300 mm), represented by two species (Maisey, 1991) . Some specimens show the stomach content preserved, composed of shrimps (Kellner et al., 1994b) . Preliminary estimates indicate that Rhacolepis and two more taxa, Vinctifer (Aspidorhynchidae, Halecostomi) and Tharrhias (Gonorynchiformes), form over 90 % of all fish specimens known from this deposit.
Much less abundant are the pycnodontiforms Neoproscinetes and Iemanja, that are deep-bodied animals with tritoral teeth, probably used for crushing their food (e.g., mollusks, arthropods). The largest "predators" of the Romualdo sea were Calamopleurus (Amiidae) and Cladocyclus (Ichthyodectiformes) that could reach up to 2000 mm. Extremely rare are Oshunia (Ionoscopidae, figure 4d ) and Obaichthys, known respectively from five and three specimens.
Two elasmobranchs have also been reported from the Romualdo Member. One is Iansan (a ray formerly regarded as Rhinobatos) and the second is Tribodus, a hybodont shark (Brito and Ferreira, 1989) , both represented by several (ca. 50-100) specimens. Furthermore, this deposit has also provided two species of sarcopterygians (Coelacanthidae: Campos and Wenz, 1982; Maisey, 1991) , which are also comparatively rare (Figure 4c) .
Although comparatively much rarer than the fishes, several specimens of reptilian groups (Figures 5, 6 ) have also been found in the Romualdo Lagerstätte. There are at least four taxa of turtles. Three of them, Araripemys (Price, 1973; Meylan, 1996) , Santanachelys (Hirayama, 1998) , and a yet undescribed taxon (Campos, personal observation) , have a dorsoventrally compressed shell and are regarded as marine animals. A fourth one (also undescribed) has
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Figure 4 a -General view of the Araripe Basin between the towns of Nova Olinda and Santana do Cariri, showing outcrops of the Santana Formation, particularly the laminated limestones from the Crato member (Early Cretaceous); b -first Brazilian fossil to be figured, possible a specimen of Rhacolepis found in the Romualdo Member (taken from Spix and Martius, 1823-1831); c -skull of a coelacanth found in the Romualdo Member (MN); d -fish in a typical nodule from the Romualdo Member (Oshunia).
a higher shell and had possible a more terrestrial habitat. Regarding crocodilians, two taxa were described: Araripesuchus (Price, 1959; Hecht, 1991) and Caririsuchus (Kellner, 1987) . Araripesuchus was a small sized (50 -60 cm) terrestrial animal that is known from three specimens (Figure 6a ). Caririsuchus was comparatively larger (150 cm) and is regarded as an aquatic form.
Dinosaur material is also rare (Figures 5a, b ) and very few specimens were reported (Campos and Kellner, 1991; Kellner, 1996b) . Two taxa were formally described: Irritator (Martill et al., 1996) and Angaturama (Kellner and Campos, 1996) . Both were large animals representing Spinosauridae (Kellner, 1994; 1996b) , a rare theropod clade previously recorded in the continental Cretaceous strata of Africa (see Kellner and Campos, 1996 , for a review of spinosaurids). Small theropods are also found (Kellner, 1996a) but were not formally described. Some show soft tissue preserved in three dimensions , that is extremely rare (Figures 5c,  d) .
The most common tetrapods of the Romualdo Member are pterosaurs, also known as flying reptiles (Figure 6b-e ). Since the first specimen studied by Price (1971) , a total of 14 species were described, but several are based on incomplete material. Most forms can be classified into two pterodactyloid clades: Anhangueridae and Tapejaridae. The Anhangueridae are toothed forms that are charac-terized by the presence of a rostral sagittal crest on the upper and lower jaw (Campos and Kellner, 1985; Wellnhofer, 1987 Wellnhofer, , 1991 Kellner, 1996c) . Differing from the latter, the members of the Tapejaridae are toothless and have an extremely large and bizarre sagittal crests, that extends from the rostral part backward above the caudal end of the skull Kellner, 1996c) .
Some specimens from the Romualdo have soft tissue preserved in three dimension, particularly fishes (Martill, 1988 ) and more rarely in pterosaurs (Martill and Unwin, 1989; Kellner, 1990; 1996c,d; Figures 6c-e) , dinosaurs (Kellner, 1996a,b; Figures 5c,d) , and crocodilians . No evidences of birds and mammals were recorded so far.
Late Cretaceous continental strata (Bauru Basin)
The most extensive Cretaceous continental sedimentary sequence in Brazil (and in South America) is formed by the strata that form the Bauru Group (Figure 2d ). Deposited above the volcanic rocks of the Serra Geral Formation, those layers were divided into four formations: Caiuá, Santo Anastácio, Adamantina, and Marília (Soares et Episodes, Vol. 22, no. 3 243 Member, Santana Formation: a -the crocodilian Araripesuchus (AMNH 24450; scale bar =  30 mm); b -partial pterosaur skeleton, still unprepared (AMNH; scale bar = 100 mm); c -soft tissue of a pterosaur, showing the outer  surface of the epidermis (scale bar = 200 µm); d -muscle fibers (mf) and blood vessel (bv) of a pterosaur soft tissue (scale bar = 100 µm);  e -detail of a striated muscle fiber (scale bar = 10 µm) . al. 1980) . To this, Souza (1984) added the Uberaba Formation that outcrops in the State of Minas Gerais and is interdigitated with the Adamantina Formation. All those units are composed essentially by sandstones and siltstones, locally conglomeratic that were deposited in a semiarid environment by a fluvial meandering river system dur-ing the Late Cretaceous. Although traditionally regarded as part of the Paraná Basin, Fernandes and Coimbra (1996) considered that those sedimentary rocks are the result of a distinct depositional area (and tectonic feature) which they named as the Bauru Basin.
Figure 5 Dinosaur remains from the Romualdo Member, Santana Formation: a, b -theropod caudals (MN) in lateral (a -scale bar = 50 mm) and posterior (b -scale bar = 30 mm) views; c -soft tissue preservation showing muscle fibers (scale bar = 200 µm); d -detail of the muscle fibers, showing striations (scale bar = 10 µm).
Figure 6 More fossils from the Romualdo
Vertebrate fossils are quite common (Figures 7, 8) , particularly in the Adamantina and Marília Formations (Bertini et al., 1993) . Despite the fact that most fish remains from those strata are fragmentary and incomplete (e.g., scales, teeth), they reveal the presence of sarcopterygians, lepisosteiforms, characiforms, siluriforms (e.g., spines), osteoglossiforms, and perciforms (Bertini et al., 1993) .
Regarding tetrapods, the deposits of the Bauru Basin show the presence of anurans (Baez and Perí, 1989) , lizards (Estes and Price, 1973) , and turtles (e.g., Suarez, 1969; Price, 1953a; Campos and Broin, 1981) . Dinosaurs are also present, particularly sauropods (e.g., Powell, 1987) that are known by isolated teeth (Figure 7a ) and bones, sometimes articulated (Figure 7b, 8a) . Most, however, are still undescribed (Campos and Kellner, 1991; Kellner, 1996b) . Theropods are only known by a few isolated elements and teeth (Figures 7c, d) .
The best represented reptile groups of the Bauru strata are crocodilians. Six species have been formally named, but based on the already collected specimens, the diversity was much higher (Kellner, 1998) . Among the most interesting ones is Baurusuchus (Price, 1945) that has a high, laterally compressed skull with ziphodont teeth. Another bizarre form is Sphagesaurus (Price, 1950) that has a particular dentition (Figure 8b) , with elliptical teeth positioned obliquely with respect to the long axis of the jaw. Furthermore, the upper teeth of this taxon has the posterolingual margin keel-like that joins anteroposterior keel of the lower dentition forming a powerful sharing mechanism never reported in crocodilians before (Kellner et al., 1995) . Both, Baurusuchus and Sphagesaurus, were predators that occupied terrestrial habitats and possible competed with theropod dinosaurs for prey. The continental strata of the Bauru Group has also furnished some dinosaur eggs, that belonged to sauropods (Price, 1951) and theropods .
Despite being the largest deposit of continental strata in Brazil, very few collecting was done in the Bauru Group so far. Based on other deposits of similar age, those strata have a large potential for important findings of terrestrial vertebrates such as avian and non-avian theropods, which are very scarcely known from this part of Gondwana.
Episodes, Vol. 22, no. 3 Gerais State: a -titanosaurid sauropod tooth, still in the matrix; b -titanosaurid sauropod pelvis,  in dorsal view (scale bar = 100 mm).; c, d -theropod tooth in lingual (c) and posterior (d) views (scale bar = 10 mm) .
Figure 7 Dinosaurs from the continental strata of the Bauru Group (Late Cretaceous) found in the region of Peirópolis, Minas
Pernambuco-Paraíba Basin
The Pernambuco-Paraíba Basin is formed by Cretaceous, Tertiary, and Quaternary strata that outcrop between Recife and João Pessoa in the northeastern part of Brazil (Figure 2e) . The Cretaceous sediments are grouped in the Beberibe and Gramame formations, followed by the Paleocene Maria Farinha Formation and covered by the Tertiary deposits of the Barreiras Formation. Regarding fossil vertebrates, the most important are the Gramame and Maria Farinha units. The limit between those formations is marked by a high concentration of iridium that indicates the K/T boundary in that section. Fossils are mostly fragmentary and were found during the extensive mining activity that is being carried out in this region.
The Gramame Formation is composed by limestones that have phosphate concentrations. Those strata were formed in a marine environment, reflecting the marine transgression occurred in the northeastern part of Brazil during the Late Cretaceous (Maastrichtian).
Despite the fragmentary nature of the fossils, this deposit is very important since it is one of the few that contain remains of marine reptiles. The most abundant are mosasaur teeth and vertebrae (Price, 1953b (Price, , 1957 ) that indicate the presence of at least four different groups . Recently the presence of plesiosaur has also been reported, based on one tooth, some vertebrate, fragmentary ribs , and one incomplete cranial bone (Carvalho personal communication, 1999) . Furthermore, those strata yielded the first pterosaur known from South America, which is related with nyctosaurid taxa found in the Niobrara strata of the United States (Price, 1953c) . Isolated fish material is also found, mostly referable to elasmobranchs and actinopterygians.
The Maria Farinha Formation is also composed of limestones, which reflect a regressive phase that affected the northeastern part of Brazil during the Paleocene. This unit is very rich in fossil invertebrates, but occasionally some vertebrates are found too. The most important are several fish specimens, particularly elasmobranchs. Regarding tetrapods, only remains of marine crocodilians (teeth and vertebrae, Carvalho personal communication, 1997) and turtles (Campos and Broin, 1981) have been found so far.
São José de Itaboraí Basin (Paleocene)
Being the most expressive Tertiary mammal deposit in Brazil, the São José de Itaboraí Basin is formed by a sequence of different limestone layers that are regarded of Paleocene age. Nowadays this basin is filled up with water impeding any collecting activity.
Among the mammals, the strata of this basin yielded several species of marsupials (e.g., didelfids like Eobrasilia and Marmosopsis), litopternids (e.g., Anisolambda), notoungulates (e.g., Colbertia), xenungulates (Carodnia) and several more (see, e.g., Couto, 1979; Marshall, 1987) .
Besides mammals, the Itaboraí Basin has furnished also remains of several groups of reptiles such as turtles (Campos and Broin, 1981) , snakes, and crocodilians. By far the best-represented are lizards, from which hundreds of bones were found (Estes and Price, 1973 ), but were not studied yet. Completing the fossil verte-brate faunal list of this deposit, there are two taxa of birds (e.g., Figure 9) , known by incomplete specimens (Alvarenga, 1983; 1985b) .
Taubaté Basin (Oligo-Miocene)
Situated in the State of São Paulo, the Taubaté Basin is an elongated structure, with the main axis directed for about 150 km in the northeastern -southwestern direction and varying in width between and 10 and 25 km. It is essentially composed of dark shales that were deposited during the Oligo-Miocene (Figure 2f ). The sedimentary rocks are divided into two formations, Tremembé and Caçapava (Petri and Fúlfaro, 1988) , the former being the most fossiliferous. State; (scale bar = 10 mm) .
Figure 8 Fossils from the continental strata of the Bauru Group (Late Cretaceous): a -incomplete caudal sequence of a titanosaurid sauropod found in Alvares Machado, São Paulo State (scale bar = 100 mm); b -ventral view of the crocodilian Sphagesaurus (DGM 1411-R; Presidente Prudente, São Paulo
The outcrops of the Tremembé Formation are particularly rich in actinopterygian fish, with about 10 taxa known (e.g., Travassos and Santos, 1955) . Those layers can also be considered the richest deposits of birds, with six species recognized until now 1985a; 1993; . The Tremembé Formation has also furnished remains of amphibians, turtles, and caimans, most still undescribed. Some snake specimens have also been found and are presently under study (Capilla, 1994) . Regarding mammals, the most interesting specimen is Tadarida, the only Tertiary bat known in this country (Couto, 1956) . Some specimens of notoungulates were also found (Couto, 1979; Soria and Alvarenga, 1989) .
Tertiary deposits of the Amazon Basin
The Tertiary deposits of the Amazon Basin outcrop in several parts of the main rivers, particularly Solimões (Amazonia), Alto Purus and Alto Juruá (Acre). The sedimentary rocks are pelitic with locally coarser lenses (siltstones and sandstones). Depending on the author, those rocks are called the Solimões or Pebas Formation (Petri and Fúlfaro, 1988) . The ages of those strata are presently regarded as Miocene-Pliocene (Bocquentin and Janoo, 1997) .
Among the most interesting fossils from this basin are very large crocodilian reptiles like Purussaurus and Mourasuchus (Price, 1964; 1967) and undescribed chelonians (Campos and Broin, 1981) . Also fossil birds tend to be large, like the Anhinga material presently under study (Bocquentin and Janoo, 1997) . There is also a diverse fauna of mammals, particularly rodents, mostly undescribed.
Pleistocene deposits
Quaternary deposits of Brazil are found in different regions of the country. Several are known since the last century, particularly due to the work of the Danish paleontologist Peter Wilhelm Lund. Lund explored many limestone caves, for all in Minas Gerais, discovering and describing a large number of Pleistocene mammal taxa. Some of the richest calcareous caves are the Lapa do Mosquito, Maquiné cave and Lagoa Santa. Most caves are related to the limestone deposits of the Bambuí Group, extending from Minas Gerais into Southern Bahia. During the nineties, more deposits in those states were discovered (e.g., Couto, 1979; Cartelle, 1994) .
Pleistocene deposits were also found in other parts of Brazil. Vidal (1946 Vidal ( , 1955 Vidal ( ,1959 , for example, collected in the Pernambuco State gathering a very rich and diverse mammalian material. Couto (1951) In the southern and southeastern part of the country there are several Pleistocene deposits, most discovered by Couto (1959; 1978) and Cunha (1959) . Two representative sites are Alvares Machado in the State of São Paulo (Figure 10a ) and Santa Vitória do Palmar in the State of Rio Grande do Sul (Figure 10b-d ; Cunha and Nunan, 1980; Cunha and Magalhães, 1981) .
Among the most common Pleistocene mammal taxa are sloths (Edentata) like Megatherium, Eremotherium, Scelidodon, and Mylodonopsis. Marsupials (e.g., Didelphis), dasypodids (e.g., Pampatherium, Holmesina), bats (Desmodus), gliptodonts (e.g., Hoplophorus, Glyptodon), rodents (e.g., Oryzomys, Akodon, Cavia, Agouti), carnivores (e.g., Protocyon, Arctotherium, Smilodon), proboscids (Haplomastodon), artiodactyls (e.g., Paleolama), perissodactyls (e.g., Equus, Hippidion, Tapirus), and primates (e.g., Protopithecus) are also present (see, e.g., Couto, 1979 and Cartelle, 1994 , for a review).
Discussion
As presented above, the Brazilian territory has several fossil Lagerstätten of different geologic ages. So far the highest diversity of paleovertebrate faunas is present in Cretaceous terrains, particularly in the Araripe Basin (Crato and Romualdo members of the Santana Formation), and in Pleistocene deposits found in limestone caves.
Regarding fossil "fish", there is a good knowledge about the faunas present in Cretaceous stratigraphic units like Codó, Santana, and Ilhas formations, and the Tertiary Pirabas and Taubaté formations. But very little is know about the Devonian and Permian taxa (Richter, 1985) . Also surprising is the limited knowledge of the continental fish fauna from the Bauru Basin, which might be explained by poor preservation and incompleteness of most specimens.
A recent review of the reptilian faunas also shows some surprises. From the 83 taxa identified on the specific or generic level, 19 belong to pterosaurs, 14 to crocodilians, and 13 to turtles. Regarding dinosaurs, only 4 have been described (3 non-avian theropods and one sauropod). Except for footprints and trackways, ornithischian dinosaurs are completely absent. This lack of knowledge, particularly of dinosaurs, is incongruent with the extensive Cretaceous strata present in this country (Kellner, 1998) . The best-known reptilian fauna comes from the Santana Formation (particularly the Early Cretaceous Romualdo Member), followed by Santa Maria Formation (Triassic).
The Brazilian avian faunas are only known from the Paleocene strata of the São José de Itaboraí Basin and the Oligo-Miocene Tremembé Formation (Taubaté Basin). Except for feathers, nothing is known about the Mesozoic avian fauna.
Episodes, Vol. 22, no. 3 Apart from a fragmentary lower jaw (Bertini et al, 1993) , nothing is known about the Brazilian Mesozoic mammals. The Tertiary mammalian fauna is only well known at the São José de Itaboraí Basin due to extensive collecting done in the past. There are also hundreds of specimens available at collections that have not been studied yet. The latter is also true for the reptilian fauna of this Lagerstätten, particularly lizards.
Regarding Pleistocene deposits, work done in the last five decades has shown a great variety of mammalian taxa and can be considered one area of the Brazilian vertebrate paleontology that is comparatively well know. Nevertheless, very little is known about the Pleistocene reptilian and fish faunas.
To conclude, vertebrate paleontology in Brazil has shown a substantial growth during the last decades, but there is still much work to be done to reach the same knowledge of more developed countries (e.g., Germany, United States). It is necessary to carry out more and continuous fieldwork and search for new material. This is particularly true for the Late Cretaceous strata, since they are, paradoxically, the poorest known despite their large extensions in this country. Also, comparing to other Late Cretaceous deposits of the world, the Brazilian vertebrate diversity known so far is very poor. Perhaps the employment of various collecting techniques (e.g., screen washing for small vertebrates such as anurans, lizards, and mammals) and systematic field expedition could provide a better knowledge of the Brazilian vertebrate faunas, particularly of the Cretaceous.
Figure 10 Pleistocene mammals: a -excavation of Pleistocene deposits at Alvares Machado, São Paulo State; b -tooth of Toxodon (scale bar = 30 mm); c -tooth of Xenorhinotherium (scale bar = 10 mm); d -tooth of Haplomastodon (scale bar = 30 mm); b-d were collected at Vitória do Palmar (Rio Grande do Sul State).
